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POSITIONS AND AREAS OF SUN SPOTS : :, .1

[Comthgaicated by"éca" ., T ," 7! :‘H'Sﬂweg,' sqpeﬁﬁtéﬁdéﬁtiﬁ.‘ d, 'Naval Obsetvatory.

- Data’ ‘furhished " by Ntval- Obset¥atory, -in_coopetation “with'"Harvard, Yerkes,

ﬁerkim, ‘ahd M oqsp Wi ﬂsnn.‘Obser-'datoﬂ’;‘sﬁe The diﬂ:r:n(‘ingsa of loﬁitude ;:e measured
from central. merl posjtive west. | T r ti .arg plug. .Areas are o

4 ot dﬂéshgi-tgfi.ﬁg a,?n’d a?ezipressed iil:pr?llplilgnt"hqs of sut’s vicitie hemisphere,

' “récted 16
The total ares, including spots and groups, is given for e&ch 'day in the Iast colimn]
Lt | E R I N L N R S TR
Eastern Heliographic Area ’I;(;g:l
S A v o o
S ! : Diff; (Longi-} Lati- | each
ime  |*ifng’ | tude | tude | SPOt|Group| qu
X931 it [ RN
h_ ymv o . B 0. ) o
May 1 (Naval Observatory) 11 21 [460.0| 273.2
May 2 (Naval Observatory) 14 10 (+72.0 | 270.5
May 8 (Naval Observatory) 11 18 |-452.01 134:8
- - |—38.0] 148.8
_%ay i‘ENaval Observatory) 11 16 {460.5.| 234.1
ay 5 (Naval Obéervatory) 1 Yo 52]1-78(183.1 |-
May 6 (Naval Observatory).-.__.|' 10 49 |~17.0 | '130.4"
+40.0| 15.4
May 7 (Naval Observatory)...... 13 16 |—70.0| 62.9
+22.0 | 154.9 3
May 8 (Naval Observatory) -.... 10 48 [—61.0| 60.0 il
—49.0 | 72.0 1
May 9 (Naval Observatory)_...__ 10 59 |—50.0| 57.7
May 10 (Naval Observatory)_....| 10 39 |—37. g i 8;.0- ......
—1. .5 |+34.0 | 9 | e
: o R +40.0-| 134.5
May 11 (Naval Observatory).....| 11 27 |—2L.0( 60.0 | +8.5 | .| 154 [.____
o oeedbi0 | 136.0
May 12 (Mount Wilson) ... 11 30| —8.0| 50.7 (490 || 121 | _____
—7.0] 60.7| 4+7.0| 133 | .o |-
+41.0} 108.7
+71.0 | 138.7
May 18 (Mount, Wilson).________ 9 40| +4.0| 59.4
i +4.0| 59.4
4-55.0 | 110. 4
+87.0 | 142.4
May 14 (Naval Observatory)_....| 11 5 |+20.0| 6L5
May 15 (Naval Observatory)_ ... 12 22 (-71.0| 316.6
—60.0 | 327.6
—13.0} 14.6| —6.0] 3 | ____jo..__
- +34.0 } 61.6
May 16 (Naval Observatory)..... 10 45 |—65.0]310.2 |41L 0O |......] 6| _.____
—50.0 | 325.2 0O |eeeoae| 170 )L
—2.5 [ 12.7 {4110 [ 2% PSSP F
+47.01 62.21410.51.____. 185 364
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. Date R a?‘giagi%il" 'D;ﬂ‘. e F oot T rorh
Lo T s | Diff,. [Longi- Lati- | eac
' time “ | jong! g mg,:: ’E:_pof Gflbup day
1931
Lo L ; . h,m .
May 17 (Naval Qbsgrvatory) _____ 10 85 |- )
May 18 (Naval Observatory)____. 10 54 0 |-
May 19 (Naval Observatory)_.__| 10 5.} 3255 [~15.0
May 20 (Naval Observatory)__... 11 5 21, A
May 21 (Nava] Observatory).....] 13 12 |. . + )
May 22 (Naval I()bmrvatory)......- ‘11 8. ; . 5.
- Meaw 23" (Ndyal Observatory)..... 11 19 ) .
May 24 (Navhl Obsebvatéry) .. .|« 117 &7 . i
May 25 (Naval Observatory)___._ R YA ¥ ) + .
- ST N 30 { 2859 |+11.0.
May 26 (Naval Observatory)._| 10 ') T8\ b g ¥
. v ) . .5 | 280.3 | +6.0
‘May 27 (Naval Observatery)__ o[ < 116 .0 | 258.% LED
. TR A 52.0 . 8
' . : N iso.o, A1 _
May 28 (Naval Observatory)..o{ i1l-: 4§ +45.g; 2618 r+1§,g;1 /,3%, EESYY RS
"May 28 (Naval Ohservaitory) . : % 8 AEIA vt I
. . . i o e .,[,9_6
Masy 30 (Naval Observatory). .. 108700
: A P wddddgaly e (189
May 31 (Naval ObServatory)..-.- 3L 98

Meéah dally area for May._..

. ; [The Aerological Division, W. R. GREGC in Chargé] '

By L. T. SA:MUEL[STI: "

‘Free-air temperatures for May were below normal in
the Jowér levels ‘and. dbove normal in the upper levels
except at Due West, where the departures decreased
appreciably with altitude but remained negative at all
levels. (Table 1.) . -

The relative humidity averaged above normal in the
lower levels and mostly below normal in the upper levels.

Vapor pressure departures were in agreement with those
for temperature, except that the former remained nega-
tive at all levels at Broken Arrow.

- The data for Groesbeck have been omitted from Table
I, as kite observations were discontinued at that station
on May 16. - o ;

Free-air resultant winds for the month at the 1,000-
meter level were mostly westerly except on the Pacific
coast, where they were very light and variable, and in
‘the extreme southern part of the country, where they
were mostly southerly and easterly. (Table 3.)

At 4,000 meters the resultant directions were westerly
at practically all stations except in the extreme northern
part of the country, where a pronounced northerly com-
ponent. prevailed. The highest resultant velocities at
this level occurred over the upper Lakes and New Eng-

land regions.

TaBLE : 1.+—Free-dir - temperatures; relative -humidities;|and -vagor

(i et pressures during May, 1931 e ld G
) TEMPERATURE (°C.) TR Y E R PR TN
1 Broken Arrow, | - Due West, Ellendale, Ny |« Roya} Center,
~ Okla. (233 8.C. (217 Dak. (414 nd. (225
meters) meters) meters) ' ‘meters)
cevielae Fi
Altitude (meters)
m.s. 1 Depar-|- Depar- Depar- Depar-
ture ture ture ture
Mean from - Mean | g Mesan | oo Mean from
normal normal normal . | pormal
Surface...._._.._. 1.6 —31| 186| —L8! 14| —-L7| 19| -L2
500, ..o ... 15.0] —2.8 16.9 —0.9 10.9 —1.8 12.5 —0.9
1,000 ... 12.9 —-2.7 14.5| —0.4 8.7 —0.8 10.0 —0.2
1,500 ____ 1.6} —2.4 11.2 —0.6, 6.7 +0.1 7.4 0.0
2,000.. ... 8.4 —2.4 81 —0.8 5.1 415 4.8 —-0.2
2,600 . ... 5.4 —2.6 521 —0.9 2.6 419 2.6 0.0
3,000 ... ... 2.9 -2.0 2.4 —0.7{ —0.2| L9 0.3 +0.5
4,000 . ____ . _.___ 1.0t F0.3 [-io-coofeeaaos =56 424 —4.1|" $&2
so00. 11T —5.2 | 14| —116| +25[ —90.3|" 428
'"RELATIVE HUMIDITY (%) » o
1| ' 62| 42 A R
62 +2 67
59 0 65
57 -3 60
55 =5 ] 54
b6 -4 50
56 =1 53]+
48 -5 47
50 =1 44
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TABLE 1.—Free-air temperatures, relatsog:kyy
pressures during May, 1931—Continued

VAPOR PRESSURE (mb.) o

;- ... - | Brokendsrgw, | . Due West - {. Ellendsle, N, |. Royal Center,
L . Qkla. (233 8. C, (217 Dak. (444 . Ind. (225
‘ e " ynetere)l ¢ ‘maters) ‘mrebers) - f ¢ i mheters)
Attitude (theters) (—— S e - - :
ceomes o . -Dte\par'-- . Depar- i Dtspar- - Depdr-
; ure ! | ture . ure ture
' : A Medt | o, | Mean | phyn ot Mean L oyporyoo| Mean g i
S o , - jpormal normal normal | ngrmal
B 1 AL BB
13.70 8,411 —0.67:{ 11.5¢4/| —0.34
12,06 8.14 | —0.69 9.89 | —0.22
19,84 Y 6.47 1-—+0. 58 8011 —0:20
7.48 558 | —0.31 5.97 —0.61
'5.903 |- 4.82 { 40.05 4381 —0.73
0 4.88.| 4.12 { 4. 37 3.42.| —0.34
4.00 3.49| 40.58| 3.25| 40.55
2060 1,78 H0.13:) :2:37 | +0.85
143 1.35( +0.42 [ 1.69| +0.91

TaszLh 2.~.-§Free-a_1;r- date obtained by airplones at ﬁavql air stations
Coe , _during May, 1931 , o

s — — : — _‘ . . —
Tempersture (°C.) Relgtive humidity (%) .
Altitude T : ; ; - : i
(ﬁetéers) H:o::p- Pe:i\sa- IL:‘nm- Sel:t- Wash-| Hf‘;;p' Pe!lasa- DSan S?at- Wash-
. cola iego,( 1! ington, cola iego,| tle, [ington,
Roads,| ‘i | Calit.| Wash, D. C. | 29S| Fla’ | Calit.| Wash.| D. C.’
C220| 19.4] 18.8] 164 700 ‘74| 72| 60| 68
19,271 '15.8) 1411 182 | 62 73 83 66 " 59
- 16.7) 15,71 10.1| 13.8 58 63 67 64 .34
10.7 | 13.4 3.2 9.4 45 53 37 61 47
. 4.87 6,21 —1.81- 3.7 45 49 . 51 41
SN I S —07 |eeeones SR I S 11
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by:-means of kites, captive and limited-height

‘sourtding ‘alloons during May, 1931
.. |-Broken|{.. Due | Ellen- | Groes- [ Royal
‘[Arrow,| ‘West, | dale, | beck, |Center,
OKkla. | 8. C. |N.Dak.; Tex. Ind.
Mean altitudes (meters), m. s. 1., reached |
during month_____ i camaan 2,853 | 2,727 | 3,268 | 2,498 3, 366
Maximurm altitude (meters), m.s.1;, reached_[1 5,906 |- 8 570 |! 5, 600 , 840 (. 18,737
Number of flights made_ ... ____. o 33 al 31 39 . 3
Number of days'on which flights were made__ 31 30 30 19 y-
1 Limited-hdight sounding balloon observation. o 1
3 Covgrs period from May 1 to 16, i_uc usive, only. oo _
In addition to the above, there were approximately 176 pilot balluuq obser_vatious

made daily at 60 Weather Bureau siations in the United States.

TaABLE 4.—Free-air- resulant. winds (melers per second) based on pilot balloon observations made near ¥ a. m. (E. S. T.) during May, 1931
e Alb;quﬁr— ‘|| Browaswille, Burl‘ifl.}‘gton, Ch&yenne, Chiﬁago, OIeve,l-lland, D’Ig]]as, Duqe \gest. i Ellend;ile, II&a'vre, Jacksonville,!l- Key West,
que, N. Mex, ex. . vo. . io | ex. 8.C. . .. ont, 3. Fla,
(1,628 meters) || (12 meters) (| (132 meters) ||(1,873 meters)|| (198 meters) | (245 meters) || (154 meters) (217Lmeters) (444 meters) || (762 meters) || (14 meters) [| (11 meters)
Altitpde | .~ | ; : . : ! '
(meters) a . a a ] a ol
m.sl | -8 i 8w g I g |u g8 | w g B 8 Il 8 B g B g > 5 B g s
B = k=l = = b~ B k=1 B = B = = b = = 8 = B b~ B~ = E=3
§§8§g§%§§§°ﬁﬁ£’§_§_h—§i’*_
colE 2 (B A (B A (B A (2] B (2] BB B |E| A (| A || B IE] B s
K . . o. . I o K a a ° ° ° °
N 0.6 S5t E[ L0 S44W|209 S10wW|20! 821 El0.8] N84 W|0.5]| N37W24 58 W|1L1||N77wlos N 57 ElL.7
R H 523 E| 8. B8 25 W[ 5.7} B.45 W| 4.7l 8 22 W[3. 3] W 3.4|| N 45 W2, 5(|_____.__. || S6OWI 1.2l N 79 E3.2
S 14 E| 5.5/ .8 76 W| 5,5 8 80 W 5.2 _S'QQ%LZ S.?QW 37| N 8 W2.5| 876 W| 3.2 S48 W/ 1.8 .88 Ej2.4
. S 10 FEl 4.4 887 W| 7.1 g8t wisall 871 4.7} S &V W| 3.4|| N 59 Wi3. 4|l N 89 W| 3.4 S58‘VJ 1.5 865 E|0.7
AW LI 9 6W;3.2). S8 W79 883 W 6/04 N-83 Wid. 21l S 87 Wl 4.1/ N 38 W5.4| N 72W| 4.8 S62wW[22( S22 Wil.3
N 77W|4.2)] s32'w| 23| N8 wW|89 583 WIAS(NSIWH9 W 4.8 N 35 W5, 8[| N 70 W[ 4.2l| S 63 W] 3.0/| 8 43 W|L.9
'N 6T W 63| N a0 W 2.4{| N 72 W|12:1 S 66 Wi B3| N70WS5IIN76WH 3NN 3ITW5.3|| N 67W[M 40| 884 W36 S';GWZ.B
N 76 Wi 7.3 N 65 W| 7.0 N 78 W| 8.9 NSI W43\ N 75 W48 N 49 W| 4.2} N 20 WI6. 2 N 69 W) 8.1}l N 85 Wi 5.8/ N 80 W|3.9
879W| 69| N s5¢Wo.0 ________ I NTLW B S| ||eiaaeaas || N 44 WI3.6|| N 66 W| 4. 3|| N 38 Wi6. 8| N 49 W| 6.9|| S 89 W[ 6.2|| N 71 W|6.3
ot " ’ obis. I oaxtand. || okl Salt Lake ' '
Los Angeles, || Medford, Memphis, New Or- |l Oskland, [ Oklahom: Omaha Phoenirx, Al Sault Ste. || Seattle, || Washing-
C:ﬁfl. ) " Oreg. “Tenn. leans, La. %;ll‘if. T Gity, Okl%. Nebr. Ariz. C":(-Vl",,g:ah Marie, Mich. Wash. || ton, Dmg‘
Altit "cl’ (127 meters) (| (410 meters) (. (145 meters). || (25 maters). ;| (8 meters). || (392 meters) || (299 meters)|| (366 meters) me't‘érq) | (198 meters) || (14 meters) {| (10 metersy
itude . . . R . .
(meters) e s o o
mgs. 1 g ol . . =l : o : g g q g &=
o E0zl & (2| £zl 2 (208 |5 B |2 E - lell E [zl B |z £ |20 8 |2 & |z
EO1E) R OLZ) R OIEN R (R B o[l 0% o120 o: ol o:olEl g olEl g olE| % gl % 3
. £ } E B p= g £ = < i I Lo - i & i B il | J
; &8 a8 8 |8 A (B & (BB (2| B Bl BIE| B[] & |2 B (2| A 2
. - o ; ° ; o : o ‘ _o", _.o_ oL L .e . ° _.o . .o :
Surface.. N 86 E| 0.8 N 70 W] 0.3]]. 851 W| 0.9| N 20 E|0.5]| N SW| 16 8§37WiLO| N 4 Ei0, 8! N 66 E| 0.9 N 27 E|{ 0.5 S 32 E{0.5 SM@O._Q
..} B 75 B 1O N 66 W 0.8/ S.85W| 3.5/ 870 W/'0.6 N2¢ E[| 1.4 S 40 W| 2.5(| N 6 Wi0.8]| N 83 ®| 0.8 N 87 Ef 0.6 N 12 W[ 0.9 N 84 Wi3.7
N 83 W[ 1.7 N‘ESVEE 0.8/ N 89 WI53 S50W| L8| NI16 El4.3) 879 W|54 N8 W2oli N 28W| 0.4 eod--=[t N 79 W] 1.8 S50E0.4‘ N 59 WH4. 9
859 W| 27| N 61 0.7| N B w|e S 62W[33N 2 E|l85| NS W46/|N79wWKs!l N6 w13l S15 E[3 5N 65 W| 3.7 S 53 W| Lol N 79W(6.0
N 60W| 1,4 N1 E| 1.2 Nz7VV 6,213 70 WY3 1IN 22 E| 44| N 8 W| 6.0/l N' 79 Wi5.6)] N-73 W| L. 5 SZI!'WZ.EL"N 79 W 5.3 N 79W| 3.2| N 80 W6.9
B8I'W| 28] N41W| L8l N7IW| 55| NS WIS8|N. 7 E36IN777TW| 62N 66Ws5| S76w|2t1l s8wsalN79wl 7ol N 82w|az2 N 76 W|5.9
weic ol f N 46WL S 6 N 70 W 3.8 N-72 W 48| NiZL W| 7.5[ N 71 W| 48| N6t Wi 2| S 72 W| 2.1 N &7 Wit. 4| N 72 W[ 8.8 N 63 W| 4. 8| N %0 wld o
N 56 W62 _.___... .|| S8 W 6.2 . 1 8. 7| N 79 WIS 2l 8567 Wl 2.8/ N 72:WI|6.0f N 256 W0, 8! .o.__. AN TOWH9
___________________________ .|| N A7 W| 4. | NBR2WZTINTOW 6.2 .| N2y whes|l o]l




